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DISPERSED CUTICULAR FLORAS OF SOUTH AUSTRALIAN 
TERTIARY COALFIELDS, PART 2; LOCHIEL 


by A. L ROWETI= 


Summary 


RaowF11, A. 1 (1992) The dispersed cuticular Noras of South Australian Tertiary Coulflelds, Pari 2, Lochiel- 
Trans. R. Svc, A Aust. 116(3), 95-107, 30 November, 1992. 

Dispersed cuticles were recovered from two liihotypes (Facies Ta, Hs) within the G seam of the Koobas Coal 
Zone of the Lochiel Cosifield. The floras are distinct, The younper Jittotype (la) contains 4 monospeciiit Nora, 
represented by a robust, coriaceous non-stomatiferous cuticle whereas the older lithotype (la) contains thirty- 
seven culicle types, The mayor contributors are Avallis (Araucariaceae) whieh dominates the flora and 


Podocarpaceae, Proteaceae and Myrtaceae. 


Key Wokos Palneobotany, Ternary, Eocene, dispersed cuticles, Lochiel, South Australia. 


Introduction 


This is the second paper on the dispersed cuticular 
floras of South Australian Tertiary coalfields and 
follows the format used in Rowen (1991). 

The Lochiel coalfield, located [30 km north of 
Adelaide (Fig. 1), at the head of the Gulf St Vincent 
(33956, 138910), is one of five separate lignite deposits 
within the Norihem St Vincent Basin, 3. e. the Beaufort, 
Bowmans, Clinton and Whitwarta deposits. ۲۱ was first 
discovered in 1982 by geologists of the Electricity Trust 
of South Australia. 

The Northern St Vincent Basin is characterised by 
north-south Lending faults, considered responsible for 
controlling Tertiary sedimentation (South Australian 
Department of Mines and Energy 1987). The 
Ardrossan and Whitwarta Faults (Fig. 1) delineate the 
Lochiel deposit in the west and east. 


The Lochiel coal-bearing sediments are members of 


the Clinton Formation which has been subdivided into 
three units in the northernmost part of the basin, trom 
the base. the Bumbunga Sands, Condowie Silt and 
Kooliata Coal Zone (ETSA 1988"). Small lignite 
lenses occur in the Bumbunga Sands hut are of little 
economic importance, Three major lignite seams (F, 
G and H seams) occur in the Kooliata Coal Zone 
(Kremor & Springbett 1992), which average 
thicknesses af 2. 6.5 and 2.5 metres respectively, 
Carbonaceous lacustrine silt, sand and clay of the 
Conduwie Silt separate the Bumbunya lignites fram 
those of the Kooliata Coal Zone, Uncousolidated 
Oligucene clay, silt and water-saturated sand of the 
Warrindi and Tarella Silts, ranging in thickness from 
20-70 m, uncontormably overlie the lignite. 
Palynological evidence from these lignites suggests 
a Lale Eocene-Oligocene age (Harris 1965, 1971; Alley 


* Dept of Botany, University of Adelaide, G.P.O. Box 498, 
Adelaide, S. Aust. 500L 

' Figure on page 5 of ETSA 1988, Lochiel repor shows E-W 
slnnigraphic cross-section ol deposit, 


& Lindsay 1991 pers. comm.). The palynoflora from 
the Bumbungy lignite are the time equivalents of the 
Middle and Upper Nothufagidites asperus Zones of 
Stover & Partridge (1973, 1983), which are Late Eocene 
to Early Oligocene in age (Kremor & Springbett 1992). 
The Kooliata lignite is somewhat younger, probably 
Early Oligocene, and the palynofloras are time 
equivalent to the Lower Proteacidites teberculalss 
Zone (Stover & Partridge 1973. 1983), 


Materials and Methods 


Lignite samples were recovered from a trial pit (Fig, 
1) excavated during the initial resource assessment in 
1987. Only the lignite scams of the Kooliata Coal Zone 
were exposed inthe pit (Springbett pers. comm.) but 
limited access (1 hour) to University of Adelaide, 
Botany Department collectors prevented 
comprehensive sampling, Sampling was therefore 
undertaken of those lignite seams noted to contain 
considerable amounts of heavily carbonised dispersed 
cuticle and wood fragments. The two samples selected 
for this study were taken from Facies Ja and Ha of the 
central G seam (Springbett pers. comm; Fig. ۰ 

Dispersed cuticles of the Lochiel deposit were 
processed and analysed using techniques outlined by 
Christophel er a7, (1987), Rowett & Christophe] (1990) 
and Rowett (1991), 


Dispersed Cuticle Flora 


Analysis of samples revealed a diverse cuticular flora 
of 38 parataxa which are unevenly represented in the 
Iwo facies, Le. | (Facies Ha), 38 (Facies Ta), 

The cuticle flora of the upper highly gelilied lignite 
(lla) consists solely of the parataxon No, AW 007, 
which is very distinetive despite the absence of 
stomates, The robust, thick, coriacemis cuticle, sions 
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epidermal cells (types 3 -4 of Wilkinson 1979) and 
distinctive trichome clusters distinguish this cuticle 
from all stomatiterous parataxa (Fig. 3). This 
monospecific Mora may provide a useful stratigraphic 
marker in the correlinion of the Lochiel lignites. 
Parataxon No. AW 007 1s also present in the underlying 
facies (Facies ۰ 

The lower lignite facies. with an abundanee ot wood 
ranging from twigs to large diameter logs, contains a 


Facies lla dispersed cuticle flora characterised by a large 


Approximate Araucariaceae component (29.0%) as well as 
sampling significant Podocarpaceae (15.5%), Myrtaceae (15.2% ) 
sites and Proteaceae (12.9%) vomponents (Table 1) 


Unknown cuticle types represent a large percentage 
N of the Lochiel Mora (33.5%). Casuarinaceae. 
Facies la Eläeocarpaceae, Lauraceae and Zamiaceae are poorly 
represented (05%, 0.6%, 0,4% and 0.2% 

respectively), 

The Araucariaceae is represented by a single 
pårataxon No, LC 003 (Figs 4-5) wath a suggested 
affinity lo the modern Agathis. The fragmentary 
cuticles, 4 common feature OF this locality, makes a 
more definite identification impossible 


KOOLIATA COAL ZONE 
G Seam 


The Podocarpaceae is represented by three parataxa 
of which No, LC 002 (99%) is most abundant (Figs 
6-7), Stomates have a variable appearance which makes 
u difficult to assign the cuticle type to a known 
podocarp genus, The circular appearance ol numerous 
Slomales suggests a possible affinity to ۸ 
(Greenwood 1987). Parataxa Nos, LC 015 und 
ABP OO} are also common, representing 4.6% and 
LOS respectively, Parataxon No, LC OIS is assigned 
Fip. — A simphhicd Mhological colunn ol G ssm of the tò Daervearpus on the hasis ul smooth-walled 

e, TEN arate یه سر و ات ی‎ epidermal cells and arrangement ۵ CUCU 

samples used in this investigation within Facies li and Ha. thickening of subsidiary cells (Figs 8-0). Parataxon No 

Facies In is an earthy textured coal containing more than ABP OOL (Pigs 10-11) is identified as the cuticle of 


40% relanvely Uhgelified woody materia while Facies Ha Podocarpus planphyllum (Greenwood 1987) 
isa darker Whrous, hynite consisting of gelified twigs, The å DD: ۰ ۳ 
svam ix approximately 6,5 m thick and at a depth of 30 The Myrtaceae comprises two cuticle types Nos, 


metres, LC 001 (120%) and LC ON (32%) Both appear 


TABLE |, The outi te frequencies CN of extant plant families represented inthe two facies of the central lignite sean al 
He Lochiel deposit, Families represented are Podocarpaceae (POD), Araucariaceae (ARAUC). Myrtaceae (MYRT), 
Elacocurpaceue (ELAEO), Proteaceae (PROT), Läyräeeäe (LAUR), Casuarinaceae (CAS), Zumiaceae (ZAM), The OTHERS 
category represents all other Cuticle parataxa whose modern famiy affinities are unknown. 


LOCALITY POD ARAUC  BLAFO PROT LAUR CAS ZAM OTHERS 
EEE eee 
Lovbiel (Facies Lu 15.5 29.0 15:2 (16 12.9 0.3 0.5 0.2 257 
Loehiel (Facies Ha) — - 1000 


Fig |, Map showing extent and thickness ot ligmte in the Lochiel deposit and major structural features, Iset: Map of eastern 
Australia showing the location of ihe Sedan, Lochiel and Kingston coal loealities relative to the Tertiary megalossil localities 
of Golden Grove (Eocene). Anglesea (Eocene) and Yällöurn (Oligocene) 
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morphologically similar but can be distinguished on 


epklennaf cell shape, stomatal urrimgement und 
epidermal cell, some amd oil gland lid cell 


dimensions. Parataxon No. LC OUL (Figs 12-13) is 
”haracterised by rounded to undulate epidermal cells, 
an AMISOCYDC 10 انار‎ stomatau] arrangement of 
3-5 subsidiary cells and hd cells (hat may be constricted 
al Ihe sinus, Paralaxon No LO DIL on the other hand. 
is characterised by undulate to sinuous epidermal cells. 
a feyeløgytie to) stauroeytie stomatal arrangement of 
3-6 dark-staining subsidiary vells and large lid cells 
nor constricted atthe sinus (Rowe 1991). None of these 
ام‎ ure glusely comparable with cuticles of the 
species of ماهبا‎ described by Christophel 
& Lys (lt? from Anglesea, 


The Proteaceae as a diverse group ol gine cuticle 
types the majority. occurimg in low frequencies 
(201%). The most abundant is Banksieaephylhun aff. 
B. love (3.0% 1. the sume cuticle type thu dominated 
the Late Eocene lignites of the Sedan deposit (Rowetl 
1991). Two other common cuticle types are parataxa 
Nos. LC 004 (30%) und LC 012 (28%), beth assigned 
to Bauksieveplotian with the former cuticle type 
idemilted as Bankstedephyllium aft. B fastigearun 
Cookson & Duigan (Figs 14-15), The cuticle can be 
identified by the well-defined ureoles, the relatively 
low frequency of siomata‘arcole. slightly raised 
Mont, a pare Ol pourly defined sobsidiary cells 
surrounded by 3-5 darkly stained epidermal cells and 
long unicellular Wwichonies with a poral Buse. The 
euliele of B, feastigarunr was described by Cookson & 


Dugan (950) from the Oligocene brown coals of 


Ya Hourn together with 
Banksieaephyllum, ie R angustim, B. acwninanim, 
B. laeve, B. pinnalum and B. fastigalum, The 
distribution of these species has been discussed hy 
Rowen (1991) 


Parataxon No LC OR may have an affinity to B, 
huot Cooksun & Duigan {Figs 16-17). 
Desenpuons ol مج‎ and H fastigatum are 
similar, the distinguishing feature appears to be position 
of the stoimite. ie, slightly raised in the former and 
slightly Sunken in the Litter (Cookson & Duigan 1950). 
Another cuticle type, parataxon No. LC 013 (Fig. 18). 
is also assigned lo Bankvienephylluni. Wis possible the 
puralaxon may represent anather fragment of 
Bankyieue phyllum al 28, obovutum. 


five other species of 


Casudrinaeene. Elaeocarpaceae, Lauraceae und 
Zamiaceae are of minor importance in the lower 
Lochiel Bora, Casuarinaceae is represented by 
Gvmmnostoma (paratason No DM 007), which also 
occur in the lower lignite seam of the Sedan deposil 
(Rowen 1991), Gwanasoma cuticles at Lochiel indicate 
that the genus was more widespread during the Late 
Eocene-Early Oligocene, not restricted to south-eastern 
Australia as would appear was the case during the 
Middle Eocene (Christophe! 1980; Rowell & 
Christophel 1990). 

Zamiaceae is represented by paratixen No. ABD 002 
identified as Pterostoma ff FP zantojdes Hill (980) 
(Figs 19-20), This tentative association 1s prompled by 
the rary and poor preservation of the Lochiel 
specimens, 


Elaeocarpaceae und Lauraceae are Elan by 
culicle types ABD 005 and AG 010 (Figs 21-22 and 
Figs 23-24 respectively). 


Dispersed Cuticle Descriptions 


As in Roweit (1991) only paratasa ul Horistic, 
sträligraphie and laxonomic significance ure described. 
Some parataxa have been previously tdenttied by the 
author from other Eocene loealiies (Rowett & 
Christophe! 1990; Rowett 1991), These and many moro 
are included in the National Energy Research 
Development und Demonstration Council reference 
cuticle catalogue of Australian Eocene cuticles types 
(Rowett in prep’) All paratuson numbers are 
preceded by an abhreviation of the type localuy. 
Terminology used in these desenptions follows that 
OF Rowell (1991) which was derived froni Stace (1965). 
Dileher (1974) and Wilkinson 0979). 


Cuticle Parataxon No, AW 007 
FIG 3 


Thick, coriaceous cuuele, Non-stoinatterous surlaee 
only. Adaxial epidermal cells undulate (type 3-4. 


` Australian Eocene Dispersed Curiole Catalogue. Appenilis 
Aw ROWETT A | . (1990). National Energy Research 
Development and Demonstration Council, Final Report. 
No, 3 


Figs 3-8, 3, ره‎ Ko, AW 007 Non-siomatilerous curtele of unknown alfinity. Note heavy cuticular thickermmnge around 


the trichome base- Scale | em = 70 jm 


4, Parataxon No. LC 003. ul? 


Agathis, Armucariaeeae. Shows predominantly 


oblujuelv unented ما ماو‎ arranged in rows und rounded epidermal cells. Scale Lem = 35 um. 5, Pärölävon No, LC 00% 
alf. ۰ A ruusarneese Cuticular thickening around stomatal pore could be interpreted as s Florin ning (arrowed) 


Seale | om = 


22 ۸۱۱۱۱ f. Purataxon No LC 002 "Ei, attfolium, Podocarpaceae Shows arrangement ol stommates in broad 


hunds روا ندرج‎ of long uniseriale rows, Seale I vm = 50 gm, 7, Parataxon No, LC 002, ۱۵۱۱۹۵ Podocarpucene 
Shows stomatal arrangement und A number of cncular stomates, which may suggest an affinity tthis genus. Seale | vm 
= 40 pm, Ñ Pantuxun No. LC 15, Put pe vurn. Podocarpaccae Shows arrangement ol stomates. Scale | com = 50 jm, 
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Wilkinsoo, 1970). An Sim long, 40-08pm wide 
Anticlinal wall thin, smooth, Perichnalwall irregularly 
(ickened. granulate 16 striate, Triehome biases 
multicellaker?, common. uoilorm distribution, give rise 
fo many single cell tiiehomes. appear as tults. 
Lrighomes of vanable tengih. radie out from centre 
OL ۰ 
Au, Unknown 


runon Nb. LC 003 


FIGS 4-5 


Cuoclo 


Stomaliderous surface only. Eprdermal cells angular 
lo rounded, arranged in longitudinal tows. 24-44y0n 
Jong, 20-36unr wide. Anticlinul wall irregularly 
thiekened. smooth 10 beaded, Periclmal wall granulate, 
Stonu loosely arranged in uniseriate rows, 20-32jam 
long, 8-lojan wide. Stomatil orientation ranges from 
parallel oblique to perpendicular to long axis ol 
epidermal cel] cows. Stomatal arrangement tetracyiic 
ta cyeloey ae, Guard cells sunken. Subsidiary cells 4-5, 
literal cells generally larger that polar cells. Anticlinal 
wall smooth to beaded, Periclinal wall granulate. Guard 
cell/subsidiacy cell will heavily cutinized. slightly 
raised. Florin ring evident. 

Alfinimw: The parataxon is assigned tọ the 
Ataneanaceae, The predommanfly oblique onentalion 
ot stomata, rounded epidermal cells and ۵ 
stoma) rows suggest ۷ wih ۸ 
(Cookson & Dusan 1951: Stockey & Taylor 1981; 
Brewood & HiH 1985, Hill A Bigwood 1987). 


Cuticle Parmexon No, LC 002 
FIGS 67 


Stomutiterous surface only, Epidermal cells angular, 
ut ied in longiludinal rows onented parallel to vein 
direction, 32-604m long, 8-28fm wide. Anuctinal wall 
irregularly thickened. smooth be beaded. Periclinal 
wall irregularly thickened, smooth to granulate to 
pitted, Sromata artanged in unsere rows, may be 
disconlinuous, oniemed parallel lo vein direction. cows 
ymuped in broad bands. 2-4 epidermal cells apart, 
SOMA arrangement tetrueyhe. Guard cells sunken 
poral thickening, Outer stomatal ledge, prominent, 


broad. Florin rug present, Subsidiary cells four (rarely 
five), polar cells wedge-shaped to rounded 
(vecasionally clongate) rarely shared. Lateral cells 
cresvent-shaped. Antichiul wall irregularly thickened, 
smootli ta beaded. thickening extends along ridial walls 
ol polar cells. Periclinal wall Treegulariy thickened, 
۱۱۱۱۸۱۱۱۱۳ to eranulale, 

AfJinity: The purataxon as assigned to the 
Podocurpaeeae with a possible affinity 10 Foul indian: 
but may equally belong to one ot (he "ut estinel 
Austithan Tertiary senera, 

Cuncle Parutasiom No. LC (15 
FIGS 8-9 


Stomatilerous surface only. Epidermal cells generally 
rectangular, Cells 2512541 long. 12.527. Sum wide 
Anuchinal wall undulate- smooth or showing some 
buttressed thickening, Periclinal wall irregularly 
thickened, granulate 16 striate. bz 15 broud bunds, 
onented parallel to the long axis of the eal, Stomatal 
bunds contain on average six uniseriale rows of 
stomata. Stomata generally separated by more than a 
single epidermal cell. Stomatal arrangement 
paratetrucytic, Guard cells slightly sunken. Subsidiary 
cells four (rarely five), Polar cells much smaller ihan 
lateral cells. Lateral cells arched, Antichinal wall 
rounded. smooth to beaded thickening. vecasionully 
buttressed, Periclinal wall very thick. darker stalning. 
Thickening extends over guard cells. Slomatul ledge 
evident. 
fin: The paratuson is ussigned to ۸ 
(Podocarpaceae). Distinguishing features of this cuticle 
mainly ure related to subsidiary cells, ie shared polar 
subsidiary cells, thicker cuticle over the polar 
subsidiary cells and lateral subsidiary cells that 
surround the base of the polar subsidiary cells. 


Cuticle Paratuxon No, ABP OO! 
FIGS 10-11 


Stomaulerods surface only. Epidermal cells rectangular 
fo asodiametric between stomatal rows, becoming 
elongate over veins, oriented parallel to long axis of 
the leaf, some groups of cells obliquely oriented to 


bays Û ۱ 0) Parataxon Nû, LC 015, Dacrvoarpiis. Podocarpaceae, Shows elongate polar subsidiary cells und jnercased thickening 
ot the literal subsidiary cells Within the stomatal arrangement. Scale 1 vm = 37 jan, 10, Parataxon Ny, ABP ( Don ann, 
MY plaivpln tan, Podocarpaceae- Shows arrangement of stomates in short uniseriate rows. Nowe headed thickenmnp 
On amelina! walls ol epidermal cells and the presence of striations on polar subsidiary cells. Seale | um = 55 om. ۰ 
Paratanon No, ABP 001, Podocarpus afl E platyphyllum. Podovarpaceac, Shows stomatal arrangement, Note prominent 
Fonn Moy surrounding slate (artwwed). Scale ben = 35 am. 12, Parituxen No. LC VOL Myrtaceae Shows siituous 
اس‎ mal cells and random arrangement of stømates. Note prominent guard cells and associated T-shaped thickening 
atthe poles. Seule J cm = 40 jm. 13, Paritakon No. LO OOL Mynaceae. Shows ain oil gland Jid ell der a dem: 
euneulan att of the Lount Seale 1 em = 40 nm 19, Paritason Nv. LC 004. Biinksteaeplivllim att. B. tustivamm 
Proteaceae Shows small clusters of sunken stomätes between prominent veins covered with numerous darkestaining hair 


buses. Seale tem = 80 am. 
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long axis of the leat, 40-96 am long, 12-36 pin wide. 
Anuelinal wall irregularly thickened. beaded lo 
bultressed, Perivlinal wall irregularly thickened, 
strongly stiate To reuculate. Stomata in ۸ 
unsere cows, onented parallel to the long axis of 
the leal, 92-l44 um long, 24-32 pm wide, Rows 2-6 
cells apap. Stomatul arrangement  paritetrieytie. 
Subsidiary cells four, lateral subsidiary cells renilorm- 
Antichnol wall irregularly thickened. smooth to 
buttressed. Doch! wall irregularly thickened, 
smootli to مات اد‎ Polar subsidiary cells square to 
reclangihir, Anticlinal wall irregularly thickened, 
arot to buttressed, Perielinal wall irregularly 
thickened, reticulate, Polar subsidiary cells may be 
shated. Florin ring prominent. 

Ainin The parätason is identical lo cuticle 
described hy Greenwood 1987) tor the Anglesea fossil 
species Podocarpus platyphyilam (Podocarpaceae). 
The distincive beading of the anticlinal walls and 
summon ol the periclinal walls of the epidermal cells 
are diay nostic of the species. Parataxon No. ABP 002 
is therefore identified as Podocarpus att. P 
plairvphvilum. 


Cuticle Parataxon No LE DOI 


FIGS 12-13 


Stomatiterous surface only, Abaxial epidermal cells 
unded (o undulate (3). becoming elongate over veins, 
12-360n long, رتاو‎ wide. Anticlinal wall thin, 
smooth, Perichnal wall thin, smooth, Stomata 
randømly oriented, uniform distribution, 20-284m 
long, 20-244m wide. S.I. 11,4, Stomatal arrangement 
unisoeyle شاه‎ Guard cells not sunken, poral 
thickening. T-shaped thickening, polar rods present. 
Outer stomatal ledge prominent. narrow, Subsidiary 
vells 3-5. Anticlmal wall thin, smooth. Periclinal wall 
thin, smooth, Hydathodes rare, over veins. dimensions 
lum long. 24pm wide. Oil gland lid cells rare, 
isodiamenic, 32am in diameter, constricted at sinus. 
Sinus undulaic (single undulation), dark-stäining 
vireulär region of thickened cuticle centres on sinus. 
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Lid cell surrounded by a cyelocyhie arrungement of six 
modified epidermal vells 

Affinity: The pil gland hd cells and general stomatal 
morphology (Rowen 1991) confirm affinity of the 
cuticle parataxon to Myrtaceae, 


Cuticle Parataxon No, LC 004 
FIGS 14-15 


Stomatiterous surface only. Abaxial epidermal cells 
undulate (3), becoming elongute over veins, 28-40; 
long, 16-324m wide, Antichinal wall thin. smooth, 
Periclinal wall irregularly thickened. smooth to finely 
granulate. Stomata randomly oriented, unitorm 
distribution within well defined urcoles, 16-244m lone. 
(7 um wide. Stomatal arrangement brachy pardeytic. 
Guard cells sunken. 3-5 dark-staining. staurocytically 
arranged epidermal cells surround stomatal apparatus, 
Raised cuticular folds that encircle and over-arch 
stomata may be present. Outer stomatal ledge 
prominent, deheate. narrow. Peristamal rim may be 
present. Subsidiary cells two, inconspicuous. Anticlinal 
wall thin, smooth. Periclinal wall irregularly thickened. 
smooth to granulate. Trichome bases common. ovet 
veins, poral, heavily cutinised pore. 4-6 scarcely 
modified epidermal cells surround pare, 

Affinity: The paralaxon 15 assigned to the Proteacvie 
on the basis of the brachyparacytic stomatal 
arrangement (Cookson & Pike 1950: Blackburn 1981). 
Che rather inconspicuous. small subsidiary cells 
encircled by a staurocyiic ring ot dark-staining 
epidermal cells, stomatal densily and sunken somata 
indicule an affinity tv Bankseaephvllum Jäsiwamim 
{Cookson & Duigan 1950). 1.0. Banksieaeplvilum afl. 
B. ۰ 


Cuticle Parataxon No LC 012 
FIGS 16-17 


Hypostomatie. Adaxial epidermal cells undulate to 
sinuous (3-4), becoming elongate over veins, 20-44jum 
long, 16-40, wide, Anticlinal wall thin, smooth. 
Periclinal wall thin, smooth. 


Pigs 15-20. 15, Päratiison No, LC 004. Banksivaephylluni al BR fustiguttin, Proteaceac, Shows prominent guard cells, subsidiary 
cells are generally inconspicuous. Seale I um = 56 um. 16, Pørataxon No. LC 017 Barksivaphyllien al, B obovarum, 


Proteaceae. Shows small clusters of raised stomales and simple, poral trichome bases seuttered amongst siomates. Seale 
lenr = 44 om, 17. Paralaxon No, LC OR, Beankylvaephyltn aft, B. obovatum, Proteaceae. Shows narrow light arcus 
immediately inside dark staring surmunding cells indwating the position of ineonspicuous subsidiary cells. Seale | cm 
= 32 mm. 18. Parsiaxon No. LC OU. Benksitdephvllum ait, 2B øbovamm, Proteaceae. Shows raised paracytic stomiates 
and segttered simple, pora! trichome buses hul the absence ot Jark-stäining surrounding cells makes this indentifjeatjon 
tontalive Scale | om = 33 pun 19. Päratason No. ABD 002. Prerostoma aff, FE sumioides. Zamimovae, Shows prominent 
vulçular ridges over lhe anticlinal wall of sinuous epidermal cells and heavily curimised stomates grouped im loosely defined 
bands. Scale } em = 100 pan. 20. Paratason No, ABD (AU, Prerusroma alt. YP. zumioides, Zaniiaceac. Shows “ban-bon" like 
appearance of the prominent mer stomata! ledge. Note iregular distribution and patterning of cuticular ridges on epidermä! 
wells Seale bem = 53 jan. 
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Figs 21-24, 21, Parataxon No. ADB 005. Elaeocarpaceae. Shows high degree of arnamentation (fine striations) that characterises 
this parataxon. Scale I cm = 60 am 22. Parataxon No. ABD 005. Etaeocarpaceae, Shows guard cells without ornamentation, 
other than a fine apiculate outer stomatal ledge, Scale 1cm = 30 pm. 23. Parataxon No, AG 010. Lauraceae. Shows 
random arrangement of slomates. Scale 1 cem = 40 um. 24, Parataxon No. AG 010, Lauraceae. Shows paracytic stomates, 
highlighting the prominent, narrow outer stomatal ledge, and absence of a guard/subsidiary cell wall, all of which are 


common features of the family. Scale I cm = 30 um. 


Abaxial epidermal cells rounded to undulate (3), 
becoming elongate over veins. 24 - 44m long, 
12-32nm wide. Areoles well-defined. Anticlinal wall 
thin, smooth. Periclinal wall thin, smooth. Stomata 
randomly oriented, uniform distribution, 18-20jm 
long. 14-204m wide. Stomatal arrangement 
brachyparacytic. Guard cells not sunken to very slightly 
raised, Outer stomatal ledge prominent, narrow. 
Subsidiary cells two, 4-5 dark-staining staurocytically 
arranged epidermal cells surraund stomatal apparatus. 
Anticlinal wall irregularly thickened, smooth to 


beaded. Periclinal wall granulate. Trichome bases 
common, over veins, poral, some thickening around 
pore, up to six surrounding cells. Trichomes simple. 
unicellular, acute apex. Small poral trichomes, 
common within arcoles. four radially arranged 
surrounding cells. 

Affinity: The cuticle parataxon has been assigned to 
the Protcaceae on the basis of the brachyparacytic 
stomatal arrangement. The rather inconspicuous, small 
subsidiary cells encircled by a staurocytic ring of dark- 
staining epidermal cells, stomatal density and raised 
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smala indice an affinity to Banksieaephivilmn 
20۸۲۸/۸۱۰ (Cookson & Duigan 1950), Le. 
Banksivacephyllum alt. B. obovarum. The teature that 
distinguishes this fossil species (rom the related Æ 
fastiganin 15 the superticial position of the stomata, 
i.e. they ure slightly raised 


Cuticle Parataxon No. ABN 002 
FIGS 19-20 


Hypostomatic. Adasial epidermal cells sinuous (8), 
becuming elongale over veins. 4072p long. 32-4dum 
wide. Anticlinal wall irregularly thickened, smooth 10 
beaded to buttressed, Periclinal wall irregularly 
thickened, striate to reticulate. Striations follow cell 
outline. The cuticular ornamentation may obscure cell 
outline. 

Abaxial epidermal cells sinuous (6), becoming 
elongate over veins, 44-80um long, 20-40jm wide. 
Anticlinal wall irregularly thickened, thin, beaded. 
Beading may appear slightly raised. Perichmal wall 
irregularly thickened, granulate to striate, reticulate, 
Stomats randomly oriented. arranged in broad bands 
between veins, S.I. 27.3. Stomatal arrangement 
haplocheilic. Guard cells sunken, Subsidiary cells 4-5. 
Anticlinal wall irregularly thickened, beaded. 
Periclmal wall irregularly thickened, with prominent 
striation in radiating pattern. Short cuticular folds 
common over the entire stomatal region. often 
associated with the stomata. Gutt stomatal ledge 
prominent, raised over lateral subsidiary cells narrows 
to produce thin arcs over polar subsidiary cells. Gives 
outer stomatal ledge a *bon-bon”-like appearance. Often 
ubsent from polar subsidiary cells. 

Affinity: The cuticle has been assigned to extinct 
Prerostorna (Hill 1980) of the Zamiaceae due to sinuous 
epidermal cells, cuticular ridges/folds on the abaxial 
surface and a prominent and distinctive stomatal ledge 
(“ban-bon”-tike appearance), The apparent regular 
venation pattern of the Lochiel specimens suggests a 
possible allinity to PF zamiotdes. 


Cuticle Parataxon No. ABD 005 
FIGS 21-22 


Swmatiferous surface only. Abaxial epidermal cells 
rounded 1o undulate, becoming elongate over veins, 
16-28am long, -20um wide. Anticlinal wall thin, 
smooth. Periclinal wall irregularly thickened, smooth 
Io strate. Striations obscure most cell detail. Stomata 
randomly oriented, uniform distribution, 16-244m 
long. 16-204m wide. S.1: 13.5. Stomatal arrangement 
staunsxeytic? Guard cells not sunken, polar rods present. 
Subsidiary cells 4-62 Outer stomatal ledge evident, 
narrow. T-shaped thickening occasionally present. 


Hydathodes rare, over veins, 36-44jm long, 20-3 ۱ 
wide. Striations radiate out trom hyduthode, 
Affintovi The cuticle parataxon is assigned to the 
Elucocurpaceae on the basis hydathades and what 
appears to be a staurocytie stomatal arrangement, 


Cuttele Paratuxon No. AG 010 
FIGS 23-24 


Stomatiferous surluce only, Abaxial epidermal cells 
angular in rounded, becoming elongate over veins. 
24-44ym long. 12-284mt wide Anticlinal wall thin. 
smooth. Perielinal wall thin, smooth. Stomala 20-24um 
long, 20-36um wide, randomly oriented. uniform 
distribution, S.1. 11.1. Stomatal arrangement paracytic. 
Guard cells slighily sunken. Guard cell/subsidiury cell 
wall absent. Cuticular scales prominent, nafrow. 
Subsidiary cells two, Anticlinal wall thin, smooth 
Periclinal wall thin, smooth. 

Affinity: The cuticle type is assigned to the Lauraceae 
due fo the paracytic stomates and inconspicuous, 
sunken guard cells. 


Floristic Comparison of Samples 


The older lignite Nora comprising 38 dispersed 
culicle paralaxa is characterised by an abundance of 
Araucamaccae, Podocarpaceae, Myrtaceae and 
Proteaceae cuticles and minor occurrences (< 1%) of 
Casuarinaceae, Eläeocarparcese, Lauraceae und 
Zamiaceae Cuticles which easily distinguishes it from 
the younger monospecitic flora. 

The floristic difference is also reflected in the two 
lithotypes. The lignite of the older sample (Facies Ia) 
is defined as an earthy textured coal containing more 
than 40% relatively ungelified woody material 
(Springhett 1980 pers, comm.). Facies Ha is a darker 
fibrous, lignite consisting of gelified twigs (Fig. 2). 

Correlation between flora and lithotype indicates that 
the two floras were deposited in different sedimentary 
environments, and as the Kooliata Coal Zone consists 
of peatswamp and lacustrine sund and silt cycles 
(Kremor & Springbett 1992) the changes in the 
sedimentary environments are most likely due to 
fluctuations in water level. The degree of gelification 
also gives an indication of changes in water levels 
(Springbett pers. comm.1; high degree of pelification 
— low water level and vice versa, 


Comparison with Other Australian Tertiary 
Deposits 


Phe dispersed cuticle Noras of the Lochiel deposit 
includes parataxa Ihat occur in a number of other 
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Australian Tertiary deposits. Bunkrlecgephyllum ai! AH 
tele, the principal paratexon of the Sedan lignites 15 
well represented at Lochiel. This expands the known 
distribution ul the species and establishes a Noristic 
link between the Northern St Vincent Basin and 
Larrabe Valley, fram where the type species wis 
originally described. This assuciation ۱ ۲ 
sirengthened by the presence of Banksieaephvllum aff, 
B. Justivarum and Banksieaephyllum aff. 7 B. ebavenen 
(Cookson & Duigan 1950) both reported outside the 
Latrobe Valley for the first time. Bunksienephvihem 
nbovanen hus also been identified in the Miocene coals 
af Morwell where it occurs in low frequencies in the 
medium light coloured ovals, the colour values 90-116 
(State Flecticny Commission of Viciria Coal colour 
classification scheme, Blackburn ۱995 All three 
vuncle types have affinities ta the modern genus 
Barksie (Blackburn 1985": Hill & Christophel 1988). 

Parataxon No. LC ۵۱۱ m both the Lochicl and Sedan 
deposits bas an affinity to the Myrtaceae, hisa minor 
component in the Horas of both localities but is most 
abundant at Lochiel, The cuticle type has also heen 
identified from the Middle Eocene Maslin Bay 
sechineitts. 

The oceurrence of Prerosroma all, TP. zamioides 
(purataxon No. ABD 002) at Lochiel 1s significant in 
iha) it represents the first report of Preroytoma 
specimens aulside if south-eastern Australia and 
Tasmania. Prerostomm is reported trom a number of 
Tertiary Jovalines, including Anglesca (Eocene, P 
zamioldes Hill 1980), Nerriga’ (Eocene, P 
Gnastomosans Hill 1980) Cethana (Oligocene, 
Carpenter 1991) and Buckland (Eocene, Carpenter 
1991) and has a known stratigraphic range from the 
Cretaceous to Early Oligocene (Hill pers. comm.). 
Wid such a extensive ape range Tor Prerostoma 
paralaxon No, ABD 002 ıs of Jittle biostratigraphic 
sigmificanec., 

Similarly, parataxon No, LC O15 with an affinity ta 
Daervearpus, is of little biostratigraphic imponance. 
Baceycarpus is (he most common podocarp genus in 
Tertiary sediments ja south-eastern Australia which is 
known from numerous deposits ranging in age from 
Eocene 10 Oligocene-Miocene (Anglesea, Vegetable 
Creek, Yallourn, Bacchus Marsh in mainland Australia 
unt Regatta Point, Loch Aver and Cethana an 
Tasmania) (Hill & Carpenter 1991), Therefore cuticles 
assigned to Dacryearpus are unsuitable ss 
biustratigraphie indicators, However, indentification 
of Ducrycarpus cuticles at Lochiel does expand our 
kroawledge of the distribution of the genus during the 
Late Encene, 


' Blackburn. D. T. (1985) Palacobatany of the Yullourn and 
Morwell coal seams. Palaeahotanical Repor No. 3, State 
Elecineny Commission of Victona 


"here are a number of Anglesey parsiaxa presem 
m the Lochicl flora, including No. ABP WIL 
(Podocarpus aff. P. platyphyllum}, all representatives 
uf the Elaeocarpaceae and Lauraceae and several oF 
the unknown cuticle types. 

In conclusion, analysis of the dispersed tutele Moras 
of Facies fa and Ha, of the Lochiel lignite show that 
Two distinct floras exist, 1,6. (he diverse, Araucariaceac- 
dominated flora of the alder ungelified, woody lignite 
and the monospecific Nora (pararaxon No. AW 007) 
of the younger dark, gelified lignite. The lahotype ad 
floral differences hetween lignites are most likely due 
to fluctuations in the hydrological cycle. changing from 
a läeustrine to peaiswamp environment. These 
differences may pmve useful in intra-basin correlation 

The dispersed cuticle composition of {he Lochiel 
lignites provides valuable information on the 
distribution of a number of Tertiary plani taxa, 
including Agathis, Banksieuephyllum aff. B laeve, 
Banksteuephyllum aff. B jastigatum and 
Banksieaephyllum aff. TB. obavanen, Dacrycarpus, 
Gymnostoma, Podocarpus platyphyllum and 
Pierostoma. The presence of e three Latrobe Valley 
Banksieaephyllum species provides a interesting 
floristie link between the deposits and may he of some 
biostratigraphic signilicance. Rowett (1991) discussed 
this pointin relation to Banksieaephyllem aff. B laeve 
at Sedan and concluded that its occurrence could either 
imply a younger age for the deposit or an ex1endzdl 
lower limit to the age of the fossil. These comments 
could apply to the Banksicuephyllum culicle types ul 
Lochiel. However, as the dispersed cuticle Nara is 
without any known Eocene, Oligocene or Miocene 
indicators little can be concluded regarding the age of 
the Lochiel ligniles in addition to Wat provided by 
palynology. 
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